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(57) Abstract: An electric power steering 
device, comprising a power transmission 
coupling (21) connecting the output shaft of 
an electric motor for steering assistance to 
the input shaft of a speed reduction gear on a 
same axis so that power can be transmitted. 
The power transmission coupling (21) 
further comprises first and second 
engagement members (41) and (42) and 
an elastic member (43) interposed between 
these engagement members (41) and (42). 
The elastic member (43) further comprises 
an annular main body part (44) and a 
plurality of engagement arms (45) arranged 
in the circumferential direction of the main 
body part (44) at specified intervals. The 
engagement arms (45) are engaged with 
the engagement projections (55) and (56) of 
first and second engagement members (41) 
and (42) in the circumferential direction 
(XI) of the main body part (44). The power 
transmission faces (46) and (460) of the 
plurality of engagement arms (45) comprise 
power transmission faces (460) having 
relatively large interferences (dl) and power 
transmission faces (46) having relatively 
small interferences (d2). 

&m^mizmii£?zmtifcmm^(2i)£m7LZ> 0 «i*e»B¥(2i)is\ % i & m 2 ani^am (41,42) <t z *i & a>« 

$««(41,42)a)l«fC^tt-r-63WS»*t(43)**tTo 5*tt«*t(43)l4, flltt* t£-?±#;^(44)t % ±f*»(44)0)JB»|R|fC 
WS(DIBW*»(tT3fe««*(D«*ia(45)i:**tro «*tt(45)i* 1 JSlZSW 2 0)«*»*t(41 > 42)<D«*S6jB(55,56) 
4<±#»(44)0)H^rfiipcl)fC«$-r*o *ift<D^^rE(45)CDil]*feaS(46,460)f4. «»MfC*#l*ttftft(dl)***0 

mti&mm^t, «»Mfc/h$^tt»ft(d2)*»o«i*eaffi(46)i:**tTo 




WO 2005/073054 Al I lllll llllllll II llllll lllll lllll lllll llll I II III lllll lllll Kill Hill lllll llll lllllll llll llll llll 



(8i) »^Hf«*a)te^iRy, ±x<Dmm<Dmtoumtfi 

pT#&;: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
B W, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, EL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) fisir«s(D6^By, ±x<Dmm<Diun&m 

7b< pTi^: ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), 1-7V7 (AM, AZ, 



BY, KG, KZ, MD, RU, TJ, TM), 3 — □ V /i (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 
IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 



WO 2005/073054 PCT/JP2005/001554 

1 

mmm 

&m^m(DmW)^y-^TV ^^mm (eps> ^mmm^m^btix^ 

<Dmm**> v x r o w^iBH Ltttr*>fi'# 5 £ v^ 5 rasa* 
0 o2f5i2 2 B\zn*mmw?mz£Y)tem£frK. !1 &m2 o 02-14508 

b/W < fcDSMfe^-r — y ^#Jg< 45. 



WO 2005/073054 



PCT/JP2005/001554 



2 

<|§PJ!<£>iifi^> 

SlttMi^t^ _bfB#ffi*fPWr±s aHfc©^«P^N -hlB^flsflsa^bifelt^l^ 
_LfBSfS 1 *3 J; Tffi 2 0#^W«s _hlB#14 a^©«#«6te±IB£^©ja:£ ft 

-stott^-esssi®^^. ±B-#©»^e«Bffr4, ^«i^wi2© 



WO 2005/073054 PCT/JP2005/001554 

3 

§5. 

H 5 teH 2 <£>V- vlt^ 5 frOT^fcSc 

H 7 Af4^m^BO#14iW<DIEffiB|-Cfc «9s El 7 B \*W 7 A<D 7 B - 7 B 

mil \&&sm<o* b\z.m(omifo<D%m<D%2(D&&ntt<DiEmmx*3b% 0 

& t) N |14B ii*38«©$ & ^SUo^Ji^^^B 2 o^§p*t©S«FPOIE® 
^tfeW2^5S^bTV^S^7 i T]; h 3 fc N ^7!)ym7 b 

m&tsfrizt°~*^m7 \f^^%7(D»mm^m^t^-^m7 



WO 2005/073054 PCT/JP2005/001554 

4 

b tt©7 yZTl/ Ktf=-^* yiiA^f^ £ttTV^<5 0 

JMfe*IS*t2iSiftf^$^-C^7 l TP^^7 b 3tfSHHE£*L5^ r ©HUE** 

777!)ym7 b 3tt\ tfet£5§P*t2^J&SA^J^T5'^— >^r7 b 3 
a fcf^^-^fft7^^Sttl^S!J^nT— >t7 b 3 b t fc#*l£*l/"C*3 9 N 
rti6)7y^«i:tJ { o7'-^7 b 3 a, 3bli b— >a 1 2^Lt 

15 1 2 ^f57;y^fcJ;t) $ n7-^t 7 F 3 a , 3bM 

:©W^tyfi3©^^t»it M-^ftHfti^^y b (ECU: 

Electronic Control Unit ) 1 4 bftSo b 1 4 "Ctt, 

l 7te,®tb^-^ 1 6^J:l9|ll^iKt!j$^SA7J$ft^ LT -Alii 8 
^cD^-AfiH 8 5 i*i^T7U b 3©P7->t7 b 

@2^#IUT, -Mttl 8 1 6<7)ttS77W2 0 ir|H$ft±^ia 

8 a, 1 8 bSr^TU IfU 2 tf>«|51 8 a, 1 8 b IW©* IH«fP^#|fP 1 

8 c &^i-% 0 



WO 2005/073054 PCT/JP2005/001554 

5 

a S^l 9 a©JSH&&!3ffl^WSfc#SBl 9 c Lfc^TO W 1 

^^|ftl 8 <Z>Sg 1 tf>$£SP 1 8 a irSSi]^-^ 1 6(Dm^lft2 0 ©**(*]« 

8 ©flJ3M 2 ©iSWPl 8 a, 18bll MtSil^i 
U«^2(DfftS2 2, 2 3^fMUTiIiH 7©a^^1 7 a fcHI 
^|^}^$^TV^5 0 Il^j;t> , l20|ilif2 2, 2 3ttMitf5ttt^b 

mi*3<tt5^2(D#S:2 2, 2 3<Z?rt^2 4, 2 5^\ !)t-Ail8©il 
33.fctfS&2©*iS«Bl 8 a, 1 8 b^-ft:IlI$OTtM^^$tbTV^S o ^-F fc 0^2 4, 
2 Sl^^^t-^l 8 0^i-^^V^^fpI#(D^S:e^:fe^l 8 d, 
1 8 e^^ibTV^5 0 ^l*3^t>*02COfftS:2 2, 2 3©«2 6, 2 714, 
gilifl 70^!)^^1 7 a^M^-rS#gf*#?L2 8, 2 9 ^iI!i|te; ; F^im- 
if 2 <7}f|i|^; 2 3<D7h&<D#Sf£#?L2 9 fill 2 (Dm%- 2 3 St^Ir] # * — A* 
?L2 9(0rtjll®i^2 0tig2 3(D«2 7CO^®^^^^^#^»3 
0 2 ©in -in *^»5WffiHtf**H3*Jj;t5H4«:#IBUT N flSMB 

0 2*3«fctflH3&#H&LTs #^^3 2(1 $ftg^?L 2 9 <D|*|JiOS<2 



WO 2005/073054 



PCT/JP2005/001554 



6 

^2©i^2 SSr^L-C?*— A** 1 8©I2©®1 8 b %:%kjj\n] 3" A/fs 
i 9 ©Fb1©^7 ^ 7 y^ii^ tlTV^o 

^1^31? 2 2 3©^i2 7©Sffit©Fl^tU fSffil 7 b^«fc<9 

3 5 Hufr D3i*tt^fl£P»ffl*3 it5^ ^Ili^fe £*B*t 3 6 ^ «t o 

6 m 6 «j^e»^2 1 ^ov^-c^-rso *i\ m 2 &#hsu*t\ 

mtiBMm^ 2 1 r± N mMi^—? 1 6 ^m^w 2 0 \z.— w-^&i^^m^^ 

|10|«4 1 KfttgHftl 7©A^tti b-C(DT>^-A«il 8<Djgl<^ 
flSAS 1 8 a^-f*:[H]fe"Ttg^5g^$tl,7t^2<D#^#4 2 H 1*3^^2 
^9Stt4 1, 4 2©«S«^W4 1, 4 2Fli^/^^it5 
4 3^ii§o $ 1 *3 J: 2 <D#^*t 4 1, 4 2 \±M Z- 

2©MW4i, 4 2^ao«$^v^aAti©#t4W4 3^^-t-m 
m^ssniffi (#wi4 3 (o^xmu^ 3 0 ir^its^ a 1 , bit 



WO 2005/073054 



PCT/JP2005/001554 



7 

©4 6, 4 6 0^ft5Ml4 5i^^5 o |g| 6 *5 Xtm 7 A<D 7 B - 7 
B<ftH:t&5WfffiBI"C*)5H 7 B^^i~«t 5 ^-tfr^-fsiiiffi 4 6 , 4 6 0lt 

dl^o^vTOiit^S. a9 ©Shirts*® 4 6 2*4B*frfcj J^/h 

10 5&*3 N 0 7A^#ILTsMi4 5©«lffi4 6,4 6 0 tttmJjfa & 
^4 4^^14 5*mTfZ>Jjfa) tof&M&Bbtt «t 5 KlfcUJflgarfc UT 

HI 6 &#J$ LT, fi§ 1 *3 2 4 1 , 4 2tt JErtL-^tl/ffl^ltt 2 

0*5J:tJ«!>d— Attl 8 £|fe^£*3fc&<D®^?L4 9, 5 OSr^tSSt© 
15 ±^5 1, 5 2t, ±^5 1, 5 2©B^M5 3, 5 4(^M^ 

(±JtT^ £ tbfcm^OB 1 & £ XIW, 2 <D#^M 5 5, 5 6 b?tm±.x^z> 0 

m i ©##$i3M4 1 <DWk<o& i ©#^® 5 5 vmm LV^Jtfc^feS:^ U 
20 iae£*vcv^ 0 

#41,4 2<Z)Bl*5i^2<D#-^^5 5, 5 6 ^j^ft^a^SBB £ 3V 

25 f§ 2 tf>#-a-^£3 5 5, 5 6 ^#t£§P*t 4 3 (DM^^^^ 4 5 %J1^[p]^^^ 
-?7£V ^ ^ $ tl S o 

J^c, HI 5 *3«fctflg 6 £ 5 H 1 &£Tim 2 <£)#^S££3 5 5, 5 6lt 

#ftW4 3(DM^-t-§#^ia4 5©tb^J^ffi4 6Xft4 6 0 ^^5®]^ 
{SiSffi 5 7, 5 8 Sr^avetl/^tPo 



WO 2005/073054 



PCT/JP2005/001554 



8 

^mmmm^kMt, m 5 \z^-rx 5 ^> #t»$t4 3 ©##14 5 tm 1 

^^12^^41, 42^1^^20(1^5 5, 5 6 t &m 

5 l$J6f^d 2£rt#or tic^5 0 

#t£M 4 3 %m 1 33 «fc t>*fl 2 CD^iW 4 1, 4 2FI ^fl^tf t # 

* #tt as** 4 3taotf ifcM2 (Dm&mt 41, 

15 ?«&ft«o W3<DT\ ^(^#^4 5 ©»j^j{K7iffi4 6 0 ^r^^fflV^T h 

ft*5> /^V^^l 7 a ©*fc«^ftS:ffP 1 7 c ^1*2 2 <0*M» 2 6 £ 

5> SE m & $ ^: 5 - £ ^ X # 3 c 
±lB<£lim<^llK::i3V^ #^4 5©)IW6 0 OiaS^PS^^xm^ 

25 i-s i 5 ^-rttf^vNo-e, mz.&. m s \^-rx 5 ^ #tt«f-4 3 1 & 
(Dm&mi 5<om^^6 offl<Dmmmm wfoft c 1 u — 

SP^^4 5 l^ii|Ejll^lRlXl^PL-C+BM^^#V^^.e l&^U a 
^Ml4 5 2m^fc/h^vW^f i^ft§J:5iaTtj;v\ -ffcfr 



WO 2005/073054 PCT/JP2005/001554 

9 

ibe 1> f 1 0 Z.<DW&. ■faMmttZ^m-fre l^M^i4 5 laMBfchft 
111 8 ©*Jfi<B?£11fc:*3V>-CW^ Wfc<o%k&m4 5 1, 4 5 2 <&EBIfflBSW:^"C 

5 t>«fcV\, 

5 (DJ¥^4»;ij. 6 i m<DWmMM (m l ©#^W4 l ©*'M4 io«i 
10 ^tf^M-bT^J:^ Ct-fcfrib, gl>hl) 0 0 l 0 \ctMt X o ^ 

?i "5 <D|g 1 (Dm&$Z& 5 5 2««lN^V^n 1 ^r^TTS X 5 

#-^gp«"4 2©#^®5 6<Z5J?#-te31v^^b<, M2©i«4 2 <a 
fl^gg© 5 6 0>EBWHBf4SVMJ:4S bv^r i: tfSjS?* bV\ 

£6,^ Ull l(I/ftJ:5^ i2©MW4 2l^V^T, i2©#^E 
20 5 6©J?»6 2m<DMmmm (|2®MW4 2©^«I4 2 0<Srt"fr 

p 1 mbms) tmMKm^^mmm mttto^z^fofi r 1 mb£) 

ir^tfJ: SKbTfc £V^(-f-ft:fr^s p l>r i)„*^BIi 2^-f-J:5^> 

25 £v£^jg5 6 1^2©«^*P*t4 2<Djl^fR]^KbT^^^%V^^-y 1 
bTt>£V^ (i"^^*)s yl>zl) 0 



WO 2005/073054 



PCT/JP2005/001554 



10 

m 9 masv^ &m i o#^g5 5 iaj©E«raiw^"cS'te5^^5'^ 

W T £ b £ Ufc 0 „ 111 fc&vvr, #SS 2 5 6 ffi©E«IWHias<£: 

^©#^1^4 5 <D'J>ft< kt>l -ocr.Sj^jf5iSffi4 6 flS N 013 ^^-T «fc 5 fc N i? 

10 Sfc,Hl 4A*/tr±Hl 4 B t/Tt i 5 1 fc'i^I 2 (DM^g 5 5, 

5 6 (D&Xfcmm 5 7, 5 8 <D'pl£ < t h~^K W 1 *5 J: XftS 2 <D#^ 4 
1, 4 2*s«l^[Rl^a£^< ^bfc^oT#tW«"4 3©M4 5 S:JSI:£|r]Iz:EE 
ffi^#gft#A®5 7A, 5 8A^T'V^tJ;V\ Hi 3, HI 1 4 A*3 £OT 
1 4 B (73#»©^J-C«, 11*3^2 <D##|» 4 1, 4 2Wot#tt 

15 W4 3^TO}^l±iL/citi^ #ttW4 3 i^M^5 5, 5 6 £ «r 

20 -c#£o 

*ffiJ!tte2 0 04^1^ 2 9 0^0*H#fFJT^#ttl$^#IS2 0 0 4-2 



WO 2005/073054 



PCT/JP2005/001554 



11 

O jg 2 ©#£*B*t £ > -L1B3B 1 *3 «fc t>^ 2 CQ^lH5$t ©re fciME LB l *3 <t t>*H 
2 ©#^$t©re^ *eaH-5/!i*©#tt*P#i: 

20 2. i|B^i^J;^2©^fp#^J;oT^m$^^v^S^^ST©±ffi ; ^#c 

<D&&ffi<Dmu.fflffl*s ±m±wu<om^m^m isxtmrn-m^mmm t , 

3. ±ta^m©^^»s Jlfaml*5J:tJ ? B2©#^g|5$t^^oTfR]^:$^^v^ 

25 g&^B^\Jifa3E#^©^ 

4 . JhfBfl 1 *5 J:t5» 2 <D&&%[>U<D'pt£ < 1 1— *"o^^®«>s*rewttN 



WO 2005/073054 



PCT/JP2005/001554 



12 

6 . ±f3it#:©#^©»i^j^ffi(D{i>^ <t^i oft, H l *5 <fctm 2 <^#-a- 

7 . ±mm i *5«fctj<f& 2 o#^iw<d^& < £ ^-^^©(D^^ < £ t> i 

15 S&^!7 — y y^'gto 



WO 2005/073054 



PCT/JP2005/001554 



1/1 O 

1 




WO 2005/073054 



PCT/JP2005/001554 



2/1 O 




WO 2005/073054 



PCT/JP2005/001554 



3/10 



El 3 




m 4 

30 




32 



WO 2005/073054 



PCT/JP2005/001554 




WO 2005/073054 



PCT/JP2005/001554 



5/1 O 




WO 2005/073054 



PCT/JP2005/001554 



6/1 O 




IH7B 



WO 2005/073054 



PCT/JP2005/001554 




WO 2005/073054 



PCT/JP2005/001554 




WO 2005/073054 



PCT/JP2005/001554 



9/1 O 

m 1 1 




WO 2005/073054 



PCT/JP2005/001554 




m 14B 

58A 



INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 B62D5/04, F16D3/68 



International application No. 

PCT/JP2005/001554 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 B62D5/04, F16D3/68 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2005 

Kokai Jitsuyo Shinan Koho 1971-2005 Toroku Jitsuyo Shinan Koho 1994-2005 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

Y JP 2001-301630 A ( Showa Corp . ) , 1^7 
31 October, 2001 (31.10.01), 

Full text; Figs. 1 to 5 
Sc US 2001/0035310 Al 

Y JP 2003-13989 A (Jidosha Denki Kogyo Co., 1-7 
Ltd. ) , 

15 January, 20 03 (15.01.03), 
Full text; Figs. 1 to 5 
(Family: none) 

Y JP 2002-242950 A (ASA Electronic Industry Co., 1-7 
Ltd. ) , 

28 August, 2002 (28.08.02), 
Full text; Figs. 1 to 9 
(Family: none) 



I x I Further documents are hsted in the continuation of Box C. I I See patent family annex. 

* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier application or patent but published on or after the international 
filing date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other means 
"P" document published prior to the international filing date but later than the 

priority date claimed 



"T" later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

"&" document member of the same patent family 



Date of the actual completion of the international search 
03 March, 2005 (03.03.05) 


Date of mailing of the international search report 
22 March, 2005 (22.03.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2 0 05/0 01554 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Microfilm of the specification and drawings 
annexed to the request of Japanese Utility 
Model Application No. 57687/1989 (Laid-open 
No. 150425/1990) 
(Honda Motor Co. , Ltd. ) , 
26 December, 1990 (26.12.90), 
Full text; Figs. 1 to 7 
(Family: none) 



1-7 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



HI8imiB#^ PCT/J P 2 0 0 5/0 0 1 5 5 4 



a. Rm<oMT*&w<D&m m&tm&m (ipo ) 

Int. CI 7 B62D 5/04, F16D 3/6 8 



Int. CI 7 B* 6 2 D 5/04, F16D 3/68 



WW 



1922-199 6^ 

1971-200 5^ 

1996-200 5^ 

1994-200 5^ 



ustftf Lfct^r-^^-^ {y*—?-<—*(D%^ m^mm^mm) 



00 1-3 0 1 6 30 A Otfc^rthS' 3 

in si £x t f i-50 & 



Y 
Y 
Y 



J P 2 

2001. 10. 31, 
0035310 Al 

JP 2003—13989 A 
20 03. 0 1. 15, £3C, 
JP 2002-242950 

2002. 08. 28, 



■v) 

US 2 0 0 1/ 



11-51 (77^y^ftU 
A (Ttl^Iit^ 
" 1 9 fee) (77 ' 



2-1 



y — * u 

J&*ffl 

</-ww-«*rj L;jfcK*|II**5J:tfl2lffi© 



1-5 7 6 8 7-8- (B#@HJBir3feS 

5 0 4 2 5#) C0ig#{r^'^f-i *-HH4mafc-te T-rKBFl 



1-7 



1-7 



1-7 



1-7 



03. 03. 20 05 



B*H#fF>T (I SA/J P) 
S5ffi#-§- 100-8915 



BNEiiaEiK&ossiB 22.3. 200.5 



3 Q 



2 9 2 4 



ttlS»-§- 03-3581-1101 



3 3 7 9 



«SPCT/ISA/2 10 (|2^) (2004^1^) 



mwmm» 



ItttK** PCT/J P 2 0 0 5/0 0 1 5 5 4 



c mm 



1990. 12. 26, %l — 7 



(77 ^ y — ftu 



fSPCT/ISA/2 10 (12^— (2 0 0.4^1^) 



